The OpenMI standard defines an interface that allows time-dependent models to exchange data at runtime. The migration of a flow simulation programme to OpenMI compliance usually requires changes in the source code or even a reorganisation of the programme sequence.
example, we explain how the OpenMI linking mechanism works. The article closes with a discussion on the method used to achieve Feflow's OpenMI compliance and an outlook on future applications.
THE OPENMI STANDARD
The OpenMI standard is a software component interface definition for the computational core of hydrological and hydraulic models. An OpenMI-compliant model satisfies the following criteria :
1. The model must be able to submit to run-time control by an outside entity.
2. The model must be structured in such a way that initialization is separate from computation. 3. The model must be able to expose information on the modelled quantities it can provide. 4. The model must be able to provide the values of the modelled quantities for any requested point in time and space. 5. The model must be able to respond to a request; if the response requires data from another component, the model must be able to pass on the time in its own request.
A delivering model component must know what time it
has reached. It must recognize whether it has not yet reached the requested time, it is at the requested time or it has passed the requested time. 7. Components must be able to interpolate if the requested time is not in their own time step or space frame. 8. Components must know when they are waiting for data, and in which case they will have to return an extrapolated value.
Beside the standard interface specification, the OpenMI-association also provides the OpenMI environment. This is a software that assists in the implementation of the OpenMI standard. It contains compiled .NET assemblies and the source code of all packages and their documentation . The easiest way to make a generic model OpenMI-compliant is to embed the code into a wrapper class provided by the OpenMI environment . Therefore, the code usually has to be reorganized. The wrapper controls the run-time activity of pulling data across links. The OpenMI environment provides a "smart wrapper" that already handles most of the tedious and difficult tasks to be performed, for example items 3 to 8 from the list above.
The OpenMI environment also provides the OpenMI configuration editor. This programme supports the data exchange between different OpenMI compliant components. An OpenMI compliant model component is loaded into the OpenMI configuration editor as dynamic link library (DLL).
An OpenMI system is a software system where different OpenMI compliant components are connected to a coupled modelling system. The OpenMI data exchange is based on a pull-driven request-reply mechanism. One component, for example a site-specific model, requests data needed for the own computation from another component. Components can be connected in different manners: † unidirectional connection † bidirectional connection † iterated connection.
In Figure 1 , different layouts of pull-driven request-reply connections are shown. For the unidirectional chain, component A requests B for data. In order to respond it needs data from another component itself and requests C for data, which again requests data from component D. D is at the end of the chain and performs its computation first and then answers C. C is now able to compute and answers the request of component B afterwards. B now calculates with the data from C and is able to respond on the request 
THE FEFLOW INTERFACE MANAGER
The Feflow interface manager is an interface which allows the user to implement custom code into Feflow at specific points within the programme sequence. The Feflow execu- Results of the test case simulation run are shown in Figure 6 . The seepage line is given as an isoline for a matrix potential c ¼ 0 based on the pressure head values computed by Feflow. As long as the water 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000 If only one value is available for the interpolation, this interpolation boundary is passed to the Feflow model. This guess is self-evident not that accurate as it was if the exchange values were adjusted within an iterative coupling.
DISCUSSION, CONCLUSIONS AND OUTLOOK
The OpenMI standard also supports this iterative coupling, is in our opinion an important fact that will facilitate coupled model simulations in future and will bring them closer towards the state of the art.
